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(57) A method for transporting discs and a drawer
type disc transporting device are disclosed. The disc
transporting device comprises a lifting mechanism, a
swing mechanism and a control element, wherein the
lifting mechanism further comprises a clipper element, a
drive element and a rotational connection element, the
swing mechanism further comprises a corresponding
connection element and a swing rotation element. The
clipper element can grab at least one disc. The drive el-
ement is coupled with the clipper element and drives the
lifting mechanism. The rotational connection element en-
gages with the drive element; the corresponding connec-

tion element of the swing mechanism corresponds to the
rotational connection element to enable the lifting mech-
anism going up/down along the swing mechanism. The
control element engages with the swing rotation element
of the swing mechanism to control the swing mechanism.
Hence, the clipper element of the lifting mechanism grabs
the disc and the drive element drives the lifting mecha-
nism to go up and down. The control element controls
the swing mechanism to swing the lifting mechanism.
The lifting mechanism for holding the disc can go up/
down. The grabbed disc is swung back and forth control-
led by the swing mechanism.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method for
transporting discs, a disc transporting device and a draw-
er type disc transporting device thereof.

2. Description of the Related Art

[0002] In a traditional disc handling system, its trans-
porting device often requires more than two drive units
(such as motors) to move the arm to hold the disc in
various direction (such as up and down and left and right),
so it tends to cost more and wastes more space.
[0003] Allkinds of discs can be reproduced with a disc
reproduction system, such as that disclosed in US patent
no. 6,141,298, for a reasonable amount of copies. How-
ever, the prior system requires the copy unit including a
set of multiple stacked recordable disk drives for instal-
lation space and a robotic disk pickup head on the pivotal
transport tower encompassed by a set of disk spindle
members arranged in a symmetric semi-circular pattern
around the central tower, which makes it inconvenient to
transfer or to operate for discs. Besides, the assembly
of this system is so complicated that causes a lot more
manufacturing cost.

[0004] US patent no. 6,490,232 discloses a disc feed-
er, which uses a transportation device to drive an arm to
move or to rotate in order to get a disc from a holder and
in order to transfer the disc to a tray which is drawn from
a printer. The discis then printed in the printer and stored
in a lower holder. However, this device still requires a
large installation space.

[0005] US patent no. 6,990,674 discloses a recorder
or duplicator having a pivoting picker mechanism having
only one degree of freedom when driven for handling the
discs forrecording and stacking recorded discs. The pick-
er mechanism picks the disc from the top of a supply
stack of blank discs and places the disc on a loading tray
of a recorder. However, the picker mechanism of this
prior art requires a larger space to pivot the picker mech-
anism.

[0006] Therefore, it is necessary to provide a disc
transporting device and a drawer type disc transporting
device to solve the above problems.

SUMMARY OF THE INVENTION

[0007] Itis an object of the present invention to provide
a method for transporting discs and a small size disc
transporting device and a drawer type disc transporting
device thereof.

[0008] The modern DVD or CD disc drive doesn’t need
to have its disc tray protruded out of the case completely
to load the disc; therefore, it is another object of the
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present invention to provide a disc transporting device
and a drawer type disc transporting device which can
swing to slip or position the disc into the disc tray.
[0009] In order to achieve the above object, an em-
bodiment of the present invention discloses a disc trans-
porting device, which comprises a lifting mechanism, a
swing mechanism and a control element. The lifting
mechanism further comprises a clipper element, a drive
element and a rotational connection element, and the
swing mechanism further comprises a corresponding
connection element and a swing rotation element.
[0010] Theclipperelementinthe presentinventioncan
grab at least one disc. The drive element is pivoted with
the clipper element, and the drive element drives the lift-
ing mechanism. The rotational connection element en-
gages with the drive element; the corresponding connec-
tion element of the swing mechanism corresponds to the
rotational connection element for the lifting mechanism
going up/down along the swing mechanism. The control
element engages with the swing rotation element of the
swing mechanism to drive the swing mechanism.
[0011] Hence, the clipper element of the lifting mech-
anism grabs the disc and the drive element drives the
liftingmechanismto go up and down. The control element
also drives the swing mechanism to swing; therefore, the
lifting mechanism for holding the disc can go up/down
and can swing back and forth by adapting the swing
mechanism.

[0012] Preferably, the rotational connection element
substantially comprises a rotation engaging member and
a rotation rod. The rotation engaging member is located
at one end of the rotation rod and is engaged with each
other. The rotation rod is engaged with the drive element
of the lifting mechanism. Furthermore, the drive element
comprises a drive motor and at least one drive engaging
member. The at least one drive engaging member is en-
gaged with the drive motor and is powered by the drive
motor to rotate. The rotation rod is engaged with the at
least one drive engaging member, so the rotation engag-
ing member can be driven by the rotation rod when the
drive motor drives. Therefore, when the drive element
rotates, the lifting mechanism can go up/down along with
the corresponding connection element of the swing
mechanism and can swing back and forth by adapting
the swing mechanism.

[0013] The corresponding connection element of the
swing mechanism comprises a rack corresponding to
and engaging with the rotation engaging member. There-
fore, when the rotation engaging member is rotated, the
lifting mechanism goes up and down along the rack.
[0014] Preferably, the swing rotation element compris-
es a swing rotation rod and a swing rotation engaging
member, and the swing rotation rod penetrates through
the swing rotation engaging member and has a cross
section in a cross shape or the like. However, the cross
section of the swing rotation rod is not limited to a cross
shape, other shapes such as triangle or quadrangle or
the like can be used to implement the rotation rod.
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[0015] The control element substantially comprises at
least one control engaging member and a control motor,
the control engaging member is engaged with the control
motor. The control engaging member engages with the
rotation engaging member to be driven by the control
motor and to drive the swing mechanism to swing back
and forth.

[0016] Preferably, the control element further compris-
es a housing. The housing covers the control engaging
member and the control motor. The housing further in-
cludes a concave plane (such as being on the upper sur-
face of the housing) for placing the at least one disc.
[0017] Additionally, another embodiment of the
present invention provides a drawer type disc transport-
ing device. In the above embodiment, the swing mech-
anism can be pivoted along the rotation rod (a horizontal
rod); therefore, the drawer type disc transporting device
further comprises a case, for the swing mechanism to be
rotatably taken into the case. Also, the lifting mechanism
and the control element can be taken into the case. The
drawer type disc transporting device can be further min-
iaturized with a more compact appearance. Furthermore,
the drawer type disc transporting device can be placed
in a PC’s slot (such as prepared for installing the CD or
DVD player or the like).

[0018] In addition to the embodiment of the disc trans-
porting device described above, the drawer type disc
transporting device further comprises a disc slipping tray
pivotally connected to the housing, so the disc slipping
tray can rotate around a pivot. Besides, the embodiment
of the drawer type disc transporting device further com-
prises a base and a retainer element, and the base is
disposed under the control element to support the control
element. The retainer element extends from the base;
hence, the at least one grabbed disc can slip from the
disc slipping tray to the retainer element when the least
one grabbed disc is released from a clipper head. Pref-
erably, the retainer element comprises at least one ro-
tating pole, when the lifting mechanism and the control
element are taken into the case, the rotating pole is ro-
tated to lie transversely and is taken into the case, along
with the base and the retainer element.

[0019] Inthis embodiment, the drawer type disc trans-
porting device further comprises a cover plate and a han-
dle. The handle is rotatably disposed on the cover plate
to help the user pull out the disc transporting device. The
cover plate is fixed on the swing mechanism. When the
swing mechanism is taken into the case, the cover plate
covers one side of the case to provide a more compact
appearance.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020]

FIG. 1A illustrates a 3D view of a disc transporting
device in accordance with an embodiment of the
present invention;
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FIG. 1B illustrates a view of the disc transporting
device in FIG.1A grabbing a disc;

FIG. 2 illustrates a 3D view of a lifting mechanism in
accordance with the present invention;

FIG. 3 illustrates partial views of the swing mecha-
nism, the control element, and the drive element in
FIG.1;

FIG. 4 illustrates a 3D view of a drawer type disc
transporting device in its closed state in another em-
bodiment of the present invention;

FIG. 5 illustrates a 3D view of the drawer type disc
transporting device in its expanded state in another
embodiment of the present invention; and

FIG. 6 to FIG. 18 illustrate 3D operation views of the
drawer type disc transporting device in another em-
bodiment of the present invention.

FIG. 19 is a flow chart of a method for transporting
at least one disc in accordance with the present in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENT

[0021] The advantages and innovative features of the
invention will become more apparent from the following
detailed description when taken in conjunction with the
accompanying drawings.

[0022] Please refer to FIG.1A for a 3D view of a disc
transporting device in accordance with an embodiment
ofthe presentinvention. The disc transporting device 100
comprises a lifting mechanism 1, a swing mechanism 2,
and a control element 3 (shown in FIG.3). As shown in
FIG. 1B, the lifting mechanism 1 of the present invention
can be go up and down along the swing mechanism 2.

[0023] Please refer to FIG. 2 and 3 for details of the
lifting mechanism 1, the swing mechanism 2, and the
control element 3. The lifting mechanism 1 further com-
prises a clipper element 11, a drive element 12, and a
rotational connection element 13. The drive element 12
is pivoted with the clipper element 11. The drive element
12 is provided for driving the lifting mechanism 1, which
will be described later in detail. The clipper element 11
comprises a clipper head 111 for grabbing at least one
disc. In the present invention, there are many possible
implementations for the clipper element, such as those
disclosed in US patent application no.11/161,276,
no.11/306,009 and no.12/408,778 from the same appli-
cant of the present invention; therefore, the method of
how the clipper element grabs and controls the disc will
not be further described.

[0024] Please refer to FIG. 3 for partial views of the
swing mechanism 2, the control element 3 and the drive
element 12. The swing mechanism 2 further comprises
a corresponding connection element 21 and a swing ro-
tation element 22. The rotational connection element 13
of the lifting mechanism 1 engages with the drive element
12, and the corresponding connection element 21 of the
swing mechanism 2 corresponds to the rotational con-
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nection element 13 for the lifting mechanism 1 going up/
down along the swing mechanism 2. The control element
3 engages with the swing rotation element 22 of the swing
mechanism 2 to drive the swing mechanism 2.

[0025] As showninFIG. 1A, FIG. 1B, FIG. 2 and FIG.
3, the clipper element 11 of the lifting mechanism 1
adapts the clipper head 111 to grab the disc D. The drive
element 12 and the rotational connection element 13 cor-
respond to and engage with the corresponding connec-
tion element 21 to move the lifting mechanism 1 up/down
along the swing mechanism 2. Besides, the swing mech-
anism 2 is driven by the rotation of the control element 3
to swing the swing mechanism 2, and so to swing the
lifting mechanism 1 back and forth. Therefore, the lifting
mechanism 1 for grabbing the disc D can move up/down
(as shown in FIG. 1B) and can swing back and forth with
the swing mechanism 2, which will be further described.
[0026] It should be understood that the up/down, left/
right, back and forth directions used in the present inven-
tion are for illustration only and not to limit the present
invention.

[0027] Preferably, as shown in FIG. 2 and FIG. 3, the
rotational connection element 13 comprises a rotation
engaging member 131 (such as a gear shown in the
FIGs)and arotationrod 132. The rotation engaging mem-
ber 131 is located at one end of the rotation rod 132 and
is engaged with each other. The rotation rod 132 engages
with the drive element 12 of the lifting mechanism 1. Fur-
thermore, the drive element 12 comprises a drive motor
121 and at least one drive engaging member 122, the
drive engaging member 122 is engaged with the drive
motor 121 and is powered by the drive motor 121 to ro-
tate. The rotation rod 132 is engaged with the drive en-
gaging member 122 to rotate the rotation engaging mem-
ber 131 of the lifting mechanism 1. Therefore, when the
drive element 12 rotates, the lifting mechanism 1 goes
up/down along with the corresponding connection ele-
ment 21 of the swing mechanism 2. Additionally, those
skilled in the art should know that the drive engaging
member 122 can be implemented by a belt, a steel cable,
a steel belt or the like to achieve the same objects; there-
fore, the embodiments shown in the figures are not to
limit the present invention.

[0028] Furthermore, please refer to FIG. 3, the corre-
sponding connection element 21 of the swing mechanism
2 substantially comprises a rack corresponding to the
rotation engaging member 131 and engaging with each
other. Therefore, when the rotation engaging member
131 is rotated, the lifting mechanism 1 substantially goes
up and down along the rack. Those skilled in the art
should know that the rack structure facilitates linear mo-
tion between the lifting mechanism 1 and the swing mech-
anism 2. Therefore the corresponding connection ele-
ment 21 is not limited to the rack structure and can use
other structures (such as guide rail) to achieve the same
objectives.

[0029] As shown in FIG. 3, preferably, the swing rota-
tion element 22 of the swing mechanism 2 comprises a
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swing rotation rod 221 and a swing rotation engaging
member 222. The swing rotation rod 221 penetrates
through the swing rotation engaging member 222 and
has a cross section in a cross shape. However, the cross
section of the swing rotation rod 221 is not limited to a
cross shape, other shapes such as triangle or quadrangle
or the like can be used to implement the swing rotation
rod 221.

[0030] The control element 3 substantially comprises
at least one control engaging member 32 and a control
motor 31. The control engaging member 32 is engaged
with the control motor 31. And, the control engaging
member 32 engages with the swing rotation engaging
member 222 so as to be driven by the control motor 31
and to drive the swing mechanism 2 to swing back and
forth.

[0031] Preferably, the control element 3 further com-
prises a housing 33, please refer to FIG.3, FIG.1A and
FIG.1B at the same time, the housing 33 covers the con-
trol engaging member 32 and the control motor 31. The
housing 33 further includes a concave plane 330, for ex-
ample, the concave plane 330 is on the upper surface of
the housing 33 for placing the disc D.

[0032] Please refer to FIG. 4, another embodiment of
the present invention provides a drawer type disc trans-
porting device 99. Please also refer to FIG.5 for an op-
eration view of the drawer type disc transporting device
99. The disc transporting device 99 in the present inven-
tion further includes a case 91. In the embodiment shown
in FIG. 1A to FIG. 3, the swing mechanism 2 can be
pivoted along the rotation rod (a horizontal rod); hence,
the swing mechanism 2 is rotatably taken into the case
91. And, the lifting mechanism 1 and the control element
3 can also be taken into the case 91. With this implemen-
tation, the drawer type disc transporting device 99 can
be further miniaturized with a more compact appearance.
[0033] Inthis embodiment, the drawer type disc trans-
porting device 99 further comprises a cover plate 92 and
a handle 920. The handle 920 is rotatably disposed on
the cover plate 92 to help the user pull out the disc trans-
porting device. The cover plate 92 is fixed on the swing
mechanism 2. When the swing mechanism 2 is taken
into the case 91, the cover plate 92 covers one side of
the case 91 to provide a more compact appearance, as
shown in FIG. 4.

[0034] In addition to the embodiment of the disc trans-
porting device described above, as shown in FIG.5, the
drawer type disc transporting device 99 further comprises
a disc slipping tray 6 pivotally connected to the housing
33, so the disc slipping tray 6 can rotate around a pivot
(not shown in figure) when taken into the case 91. Be-
sides, the drawer type disc transporting device 99 further
comprises a base 5 and a retainer element 51. The base
5 is disposed under the control element 3 to support the
control element 3. The retainer element 51 extends from
the base 5; hence, the grabbed disc can slip from the
disc slipping tray 6 to be stopping at the retainer element
51 (which will be described in further detail). Preferably,
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the retainer element 51 comprises at least one rotating
pole 51a. When the lifting mechanism 1, the swing mech-
anism 2 and the control element 3 are taken into the case
91, the rotating pole 51ais rotated to lie transversely and
is taken into the case 91, along with the base 5 and the
retainer element 51.

[0035] PleaserefertoFIG.6A,inthe presentinvention,
the drawer type disc transporting device 99 is disposed
under the disc drive 8 (and also shown in FIG. 4). Fur-
thermore, the drawer type disc transporting device 99
can be placed in a PC’s slot (such as a prepared slot for
placing the CD or DVD player or the like). However, the
drawer type disc transporting device 99 can be disposed
at anywhere else.

[0036] As shown in FIG. 6A, when in use, the swing
mechanism 2 is pulled out from the case 91 first, then
the swing mechanism 2 is erected, and the disc slipping
tray 6 is pivoted with positioning, as shown in FIG. 6B.
And, then the retainer element 51 is pulled out from the
base 5 as that shown in FIG. 6C.

[0037] As shown in FIG.7, the disc D is placed on the
concave plane 330 of the housing 33. A sensor (not
shown in figure) may be used for activating the drive mo-
tor 121 of the lifting mechanism 1 to rotate the drive en-
gaging member 122, as shown in FIG. 3. And then, the
lifting mechanism 1 goes down along the swing mecha-
nism 2 to the place where the disc D is.

[0038] TheninFIG. 8, theclipper head 111 of the lifting
mechanism 1 grabs a disc D1 and then goes up with the
lifting mechanism 1. Thereafter, as shown in FIG. 9, the
tray 81 of the disc drive 8 protrudes preparing to load the
disc D1.

[0039] Please refer to FIG. 10, which shows that the
lifting mechanism 1 brings the grabbed disc D1 to a top
edge of the tray 81 by sensing with "touch". Then, as
shown in FIG. 11, which shows one of the characteristics
of the present invention in that the swing mechanism 2
can enable the swing mechanism 2 to swing the lifting
mechanism 1. As described in above with referring to
FIG. 2 and FIG. 3, the sensor (not shown in figure) is
used for activating the control motor 31 of the control
element 3 so as to rotate the swing rotation element 22,
and then the swing mechanism 2 and the lifting mecha-
nism 1 are swung forth (as shown in FIG. 11). When the
swing mechanism 2 is swung, the lifting mechanism 1
can enable the disc D1 to be slopped. Therefore, the disc
D1 can have a largest movement in horizontal direction.
[0040] Again, the lifting mechanism 1 is going down a
little bit so as to make the disc D1 being closely onto the
tray 81, as shown in FIG. 12. Meanwhile, referring to FIG.
2 since the clipper element 11 and the drive element 12
are pivoted with each other, the clipper element 11 can
be rotated along the pivot when the lifting mechanism 1
is going down again. In addition, a spring S disposed
between the drive element 12 and the clipper element
11 can provide resilience to avoid the clipper element 11
being rotated too much and to enable the disc D1 grabbed
by the clipper element 11 being positioned without an
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angel, as shown in FIG. 12.

[0041] Even if the tray 81 of the disc drive 8 does not
protrude out of the case 91 completely, the disc D1 can
still smoothly slip into the tray 81 of the disc drive 8 since
the swing mechanism 2 tilts the lifting mechanism 1 which
grabs the disc D1.

[0042] Then, as shown in FIG. 13, the clipper element
11 releases the disc D1 and goes up, and the tray 81 of
the disc drive 8 returns into the case 91 with the disc D1
for further processing (such as cloning or printing).
[0043] After processing the disc D1, as shown in FIG.
14, again, the tray 81 protrudes out of the disc drive 8
with a processed disc D1’. The swing mechanism 2 still
remains the same tilted angle, and the clipper element
11 of the lifting mechanism 1 goes down further for grab-
bing the processed disc D1'. FIG. 14 is similar with FIG.
12, which shows the disc D1’ grabbed by the clipper el-
ement 11 being positioned without an angel. Then, as
shown in FIG. 15, the lifting mechanism 1 goes up a little
bit, so the resilience provided by the spring S, as de-
scribed above, can tilt again the processed disc D1'.
[0044] Thereafter, as shown in FIG. 16, the swing
mechanism 2 and the lifting mechanism 1 swing back-
ward to original position, and the tray 81 of the disc drive
8 returns back into the case 91.

[0045] Andthen, asshowninFIG. 17, the swing mech-
anism 2 and the lifting mechanism 1 swing further back-
ward to the disc slipping tray 6 so as to allow the proc-
essed disc D1’ being slipped from the disc slipping tray
6 to the rotating pole 51a.

[0046] The automatic handling and collecting of discs
are fulfilled by repeating the above procedures, as shown
in FIG. 18.

[0047] The above procedures can be programmed, so
the present invention also provides a method by execut-
ing a program stored in a memory for transporting at least
one disc. The method, as shown in FIG. 19 comprises
S11: providing the at least one disc and a disc transport-
ing device comprising a lifting mechanism, a swing mech-
anism, and a control element, wherein the lifting mech-
anism comprises a clipper element, a drive element piv-
oted with the clipper element, and a rotational connection
element engaging with the drive element; S12: moving
the lifting mechanism up-or-downward to a specific po-
sition driven by the drive element; S13: grabbing the at
least one disc by the clipper element; S14: moving the
lifting mechanism up-or-downward to an edge plane of
areceiving tray; S15: swinging the swing mechanism with
a specificangel controlled by the control element for tilting
the at least one disc; S16: moving the lifting mechanism
up-or-downward for pivoting the clipper element to place
the at least one disc onto the tray; and S17: releasing
the at least one disc.

[0048] According to the method of the present inven-
tion, even if the tray of the disc drive does not protrude
out of the case completely, the disc can still smoothly slip
into the tray of the disc drive since the lifting mechanism
goes up and down, the clipper element is pivoted for po-
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sitioning the disc, and the swing mechanism tilts the lifting
mechanism which grabs the disc.

[0049] It is noted that the above-mentioned embodi-
ments are only for illustration, it is intended that the
present invention cover modifications and variations of
this invention provided they fall within the scope of the
following claims and their equivalents. Therefore, it will
be apparent to those skilled in the art that various mod-
ifications and variations can be made to the structure of
the present invention without departing from the scope
or spirit of the invention.

Claims
1. Adisc transporting device comprising:
a lifting mechanism comprising:

a clipper element for grabbing at least one
disc;

a drive element pivoted with the clipper el-
ement, the drive element being provided for
powering the lifting mechanism; and

a rotational connection element engaging
with the drive element;

a swing mechanism comprising a corre-
sponding connection element and a swing
rotation element, wherein the correspond-
ing connection element corresponds to the
rotational connection element for the lifting
mechanism going up and down along the
swing mechanism; and

a control element connecting with the swing
rotation element to drive the swing mecha-
nism;

wherein the clipper element of the lifting
mechanism grabs the at least one disc, the
drive element drives the lifting mechanism
to go up and down, and the swing mecha-
nism uses the control element to swing the
lifting mechanism back and forth.

2. Adisc transporting device comprising:
a liting mechanism comprising:

a clipper element for grabbing at least one
disc;

a drive element pivoted with the clipper el-
ement, the drive element being provided for
powering the lifting mechanism; and

a rotational connection element engaging
with the drive element;

a swing mechanism comprising a corre-
sponding connection element and a swing
rotation element, wherein the correspond-
ing connection element corresponds to the
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rotational connection element for the lifting
mechanism going up and down along the
swing mechanism; and

a control element connecting with the swing
rotation element to drive the swing mecha-
nism; and

a case;

wherein the clipper element of the lifting
mechanism grabs the at least one disc, the
drive element drives the lifting mechanism
to go up and down, and the swing mecha-
nism uses the control element to swing the
lifting mechanism back and forth;

wherein the swing mechanism is rotatably
taken into the case, along with the lifting
mechanism and the control element.

The disc transporting device as claimed in Claim 1
or 2, wherein the rotational connection element com-
prises a rotation engaging member and a rotation
rod engaged with the drive element, and the rotation
engaging member is at one end of the rotation rod
and is engaged with each other.

The disc transporting device as claimed in Claim 3,
wherein the drive element comprises a drive motor
and at least one drive engaging member, the at least
one drive engaging member is engaged with the
drive motor and is driven by the drive motor so as to
control the lifting mechanism going up and down.

The disc transporting device as claimed in Claim 3,
wherein the corresponding connection element com-
prises a rack corresponding to the rotation engaging
member; when the rotation engaging member is ro-
tated, the lifting mechanism goes up and down along
the rack.

The disc transporting device as claimed in Claim 4,
and the rotation rod is engaged with the at least one
drive engaging member, and the drive motor drives
the rotation rod to be rotated so as to move the lifting
mechanism going up and down.

The disc transporting device as claimed in Claim 3,
wherein the swing rotation element comprises a
swing rotation rod and a swing rotation engaging
member, and the swing rotation rod penetrates
through the swing rotation engaging member.

The disc transporting device as claimed in Claim 7,
wherein the control element comprises at least one
control engaging member and a control motor, the
at least one control engaging member engages with
the control motor, the swing rotation engaging mem-
ber is engaged with the at least one control engaging
member, and the control motor drives the at least
one control engaging member and the swing rotation
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engaging member so as to drive the swing rotation
rod and the swing mechanism to swing back and
forth.

The disc transporting device as claimed in Claim 8,
wherein the control element further comprises a
housing, the housing covers the control engaging
member and the control motor, and the housing fur-
ther includes a concave plane for placing the at least
one disc.

The disc transporting device as claimed in Claim 9
further comprising a disc slipping tray, wherein the
disc slipping tray is pivotally connected to the hous-
ing for the disc slipping tray to rotate.

The disc transporting device as claimed in Claim 10
further comprising: a base and a retainer element;
wherein the base is disposed under the control ele-
ment to support the control element, and the retainer
element extends from the base; hence, the at least
one grabbed disc can slip from the disc slipping tray
to the retainer element.

A method for transporting at least one disc, the meth-
od comprising:

providing the at least one disc and a disc trans-
porting device comprising a lifting mechanism,
a swing mechanism, and a control element,
wherein the lifting mechanism comprises a clip-
per element, a drive element pivoted with the
clipper element, and a rotational connection el-
ement engaging with the drive element;
moving the lifting mechanism up-or-downward
to a specific position driven by the drive element;
grabbing the at least one disc by the clipper el-
ement;

moving the lifting mechanism up-or-downward
to an edge plane of a receiving tray;

swinging the swing mechanism with a specific
angel controlled by the control element for tilting
the at least one disc;

moving the lifting mechanism up-or-downward
for pivoting the clipper element to place the at
least one disc onto the tray; and

releasing the at least one disc.

Amended claims in accordance with Rule 137(2)
EPC.

1. A disc transporting device (100) comprising:
a lifting mechanism (1) comprising:

a clipper element (11) for grabbing at least
one disc (D) from the top of a stack of discs;
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adrive element (12) pivoted with the clipper
element (11), the drive element (12) being
provided for powering the lifting mechanism
(1

and

arotational connection element (13) engag-
ing with the drive element (12);

a swing mechanism (2) movably supporting
the lifting mechanism (1) and comprising a
corresponding connection element (21) and
a swing rotation element (22), wherein the
corresponding connection element (21) is
connected to the rotational connection ele-
ment (13) for making the lifting mechanism
(1) going up and down along the swing
mechanism (2); and

a control element (3) connecting with the
swing rotation element (22) and comprising
a motor (31) to drive the swing mechanism
(2);

wherein the clipper element (11) of the lifting
mechanism (1) grabs the at least one disc
(D), the drive element (12) drives the lifting
mechanism (1) to go up and down, and the
swing mechanism (2) is driven by the control
element (3) to swing together with the lifting
mechanism (1) backward to load/unload a
disc (D) on/from a tray (81) of a disc drive
(8) and forth to discharge a disc (D) in a
predetermined position.

2. The disc transporting device (100) as claimed in
claim 1, further comprising:

a case (91);

wherein the swing mechanism (2) is rotatably
taken into the case (91), along with the lifting
mechanism (1) and the control element (3).

3. The disc transporting device (100) as claimed in
Claim 1 or 2, wherein the rotational connection ele-
ment (13) comprises a rotation engaging member
(131) and arotation rod (132) engaged with the drive
element (12), and the rotation engaging member
(131) is at one end of the rotation rod (132) and is
engaged with each other.

4. The disc transporting device (100) as claimed in
Claim 3, wherein the drive element (12) comprises
a drive motor (121) and at least one drive engaging
member (122), the at least one drive engaging mem-
ber (122) is engaged with the drive motor (121) and
is driven by the drive motor (121) so as to control the
lifting mechanism (1) going up and down.

5. The disc transporting device (100) as claimed in
Claim 3, wherein the corresponding connection ele-
ment (21) comprises a rack corresponding to the ro-
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tation engaging member (131); when the rotation en-
gaging member (131) is rotated, the lifting mecha-
nism (1) goes up and down along the rack.

6. The disc transporting device (100) as claimed in
Claim 4, and the rotation rod (132) is engaged with
the at least one drive engaging member (122), and
the drive motor (121) drives the rotation rod (132) to
be rotated so as to move the lifting mechanism (1)
going up and down.

7. The disc transporting device (100) as claimed in
Claim 3, wherein the swing rotation element (22)
comprises a swing rotation rod (221) and a swing
rotation engaging member (222), and the swing ro-
tation rod (221) penetrates through the swing rota-
tion engaging member (222).

8. The disc transporting device (100) as claimed in
Claim 7, wherein the control element (3) comprises
at least one control engaging member (32) and a
control motor (31), the at least one control engaging
member (32) engages with the control motor (31),
the swing rotation engaging member (222) is en-
gaged with the atleast one control engaging member
(32), and the control motor (31) drives the at least
one control engaging member (32) and the swing
rotation engaging member (222) so as to drive the
swing rotation rod (221) and the swing mechanism
(2) to swing back and forth.

9. The disc transporting device (100) as claimed in
Claim 8, wherein the control element (3) further com-
prises a housing (33), the housing (33) covers the
control engaging member (32) and the control motor
(31), and the housing (33) further includes a concave
plane (330) for placing the at least one disc (D).

10. The disc transporting device (100) as claimed in
Claim 9, further comprising a disc slipping tray (6),
wherein the disc slipping tray (6) is pivotally connect-
ed to the housing (33) for the disc slipping tray (6)
to rotate.

11. The disc transporting device (100) as claimed in
Claim 10, further comprising: a base (5) and a re-
tainer element (51); wherein the base (5) is disposed
under the control element (3) to support the control
element (3), and the retainer element (51) extends
from the base (5); hence, the at least one grabbed
disc (D) can slip from the disc slipping tray (6) to the
retainer element (51).
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FIG. 1A
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providing the at least
one disc and a disc
transporting device
S11

A
moving the lilting
mechanism up-or-

downward to a specific

position
S12

A

grabbing the at least one
disc
S13

A

moving the lifting mechanism
up-or-downward to an edge plane
of a receiving tray
S14

A

swinging the swing mechanism
with a specific angel for tilting
the at least one disc
S15

moving the lifting mechanism for
pivoting the clipper element to place
the at least one disc onto the tray
S16

A 4

releasing the at least one disc
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